External tags fitted to diving birds can affect them in many ways with the most critical effect being an increase in drag. The effects of transmitters can be even more acute due to the presence of a protruding aerial. The study assesses the impact of PTT antenna on the behaviour and energetics of device-equipped guillemots (Uria aalge) in captivity. Birds with antenna-devices appeared to consume about 20% more energy than non-antenna birds during the descent phase of the dive. The balance of the birds while diving or resting on the water also appeared to be compromised by the presence of an antenna. Based on these first results and because transmitters are one of the most common methods used to track animals, it appears critical to determine what impact these devices, and particularly antenna, can have on their bearers and try minimize it.
115 Dynamic Body Acceleration (ODBA), following methods described in . In 116 brief, this method uses a running mean (over 1s; cf. on the raw data from 117 each of the three orthogonal acceleration axes to derive the static acceleration for each channel. 118 These static values are then subtracted from the raw values of acceleration to provide values for 119 the dynamic acceleration of all three axes. The absolute value of all dynamic values are then 120 summed to provide the ODBA. Dives events were identified based on the depth profile and/or 121 tri-axial acceleration signature (Figure 1) . For each dive, we extracted information about 122 maximum depth (m) and descent duration (s) to then calculate the vertical velocity during the 123 descent phase (m/s). The average, minimum and maximum values of ODBA during the descent 124 were also determined from the DD data. 125 For the statistical analysis, we differentiated between two major bird groups; (1) birds 126 equipped with devices with antennae and (2) birds equipped with devices without antenna 127 hereafter referred to as 'antenna-equipped' birds and 'non-antenna-equipped' birds, respectively. 128 The diving behaviour and energy expenditure of the birds were compared between the two 129 groups. Firstly, the relationship between the ODBA and the vertical velocity during the descent 130 was assessed using Spearman rank correlation. ODBA statistics (mean, minimum and maximum) 131 were then compared between the non-antenna birds and the antenna birds using a Mann-Whitney 132 test. Finally, since visual inspection of the video footage indicated differential rolling behaviour 133 for birds resting on the water surface according to whether they were antenna-equipped or not, 134 we examined the frequency distribution of both the static and dynamic components of the sway 135 acceleration (corresponding to acceleration recorded in the lateral axis). 136
137 Results
138
The masses of equipped birds varied between 876 and 944 g and devices were deployed for 139 periods between 139 and 1059 mins (Table 1 ). The removal of the units by unpeeling the Tesa 140 tape resulted in a mean of 17 feathers being lost (sd = 9.4, range 4-34, n = 9; Table 1) per bird 141 although not all these feathers were lost during the process of device removal, some being pulled 142 out during the wearing period. 143 144 A total of 26 dives displayed by eight out of the 11 birds could be identified from the 145 acceleration data and depth profile (3 birds did not dive at all during the periods they were 146 equipped). There was no significant difference in the diving rate between the antenna-and non-147 antenna-equipped birds (Mann Whitney z = 0.447, P > 0.05). The vertical velocity during the 148 descent could be calculated for only 13 dives (the ones extracted from the DD loggers with the 149 depth profile) of which 11 were from non-antenna-equipped birds (mean ± sd = 0.40 ± 0.06) and 150 2 from antenna-equipped birds (mean ± sd = 0.37 ± 0.08) yielding no significant relationship 151 between vertical velocity and mean ODBA (rs = 0.12, n =13, P > 0.05). However, the mean and 152 maximum ODBA values obtained for the descent phase from all 26 dives were approximately 153 20% higher for the antenna-equipped birds than for the non-antenna-equipped birds (Mann-154 Whitney z = 2.82, P = 0.003; Mann-Whitney z = 2.43, P = 0.01 respectively for mean and max 155 ODBA, Figure 2 ). 156 157 Consideration of the frequency distribution of static and dynamic sway between antenna-158 equipped and non-antenna-equipped birds showed broadly similar patterns but statistically 159 significant differences in peak position (Mann-Whitney z = 7.844, P < 0.001; Mann-Whitney z 160 = 23.7, P < 0.001 respectively for static and dynamic sway, Figure 3 and Table 2 ). Our 161 subjective impression from the video recordings was that the antenna-equipped birds tended to 162 roll to a greater degree than the non-antenna-equipped birds. 454 equipped graphically represented at the bottom row appeared significant (see text and Table 2 for 455 details).
